[Abstract] Tandem affinity purification is a powerful method to identify protein complexes that function in association with a known gene of interest. This protocol describes a methodology to capture proteins tagged with His6-3x FLAG explicitly for the purpose of on-bead digestion and identification by mass spectrometry. The high sensitivity and specificity of our methods allow for purification of proteins expressed at native levels from endogenous promoters to enable uncovering the functional roles of plant protein complexes.
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We have developed a methodology for tandem-affinity purification for use in plants that is designed for the specific identification of protein complexes by mass spectrometry (Huang et al., 2016a and 2016b ). We fused a His6-3x FLAG tandem affinity tag to the C-terminus of the bait protein, transformed the construct expressing the fusion protein into the model plant Arabidopsis thaliana by the floral dipping method (Zhang et al., 2006) , and conducted tandem AP-MS to identify associated proteins using this methodology. The pB7HFC3.0 construct we used for cloning and expressing the fusion protein has been described (Huang et al., 2016a; 2016b; 2016c) . We choose the FLAG purification over other affinity purification methods as the first purification step. This is because FLAG antibodies have low background in Arabidopsis thaliana, and by applying excessive free FLAG peptides, we can elute off FLAG-tagged proteins from beads in gentle, non-denaturing conditions. We then used Cobalt beads to bind His6-tagged proteins present in the FLAG eluates since the high binding capacity of Cobalt beads facilitates the enrichment, FLAG elution peptide removal, and further cleanup of all His6-tagged proteins from the first purification step. The tandem AP-MS protocol using the His6-3x FLAG tag was previously shown able to be sensitive and selective enough to identify protein complexes expressed at near native levels in Arabidopsis thaliana seedlings (Huang et al., 2016a) . 
Materials and Reagents

Note: Growing seedlings on Whatman facilitates seedling removal while minimizing transfer of growth media. For large scale affinity purification and mass spectrometry (AP/MS), put tissues in a corner of the foil and form a ball, so that it is easy to be broken up and poured into the metal ball mill.
B. Grind tissue using the Retsch 400 mixer mill 1. Put Retsch mixer mill adapter racks (for 2 ml tubes) or the 35 ml grinding Jar which contains one 20 mm stainless steel ball (ball mill) into Liquid N2 to cool before use. Carefully put 5 g frozen tissue into the 35 ml grinding Jars using a pre-cooled spatula.
2. Break up tissue by gently inverting the ball mill (large scale) or by using pre-cooled P1000 tip to crunch tissue in bullet tubes (small scale). ≥ 33 mg/ml MDYKDHDGDYKDHDIDYKDDDDK resuspended in phosphate buffer, pH 8.0
